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Introduction

Do the Effects of Exercise on Breast Cancer Prevention Vary With Environment?
Does walking outdoors have the same breast cancer protective effect as walking on a treadmill indoors, away from natural light, in a typical gym atmosphere? Is the ambient exposure to sunlight important in stress and breast cancer risk reduction? Our basic premise is that the breast cancer protective mechanisms of exercise depend on context of exercise, not just on the number of repetitive muscular contractions completed over a specific period of time, and that a more pleasant and peaceful environment will decrease perceived stress and enhance immunity, theoretically leading to more positive mood and more effective cancer surveillance. A more relaxed walking atmosphere may decrease physiological consequences of stress, such as high cortisol, melatonin, and norepinephrine (as measured by alpha amylase). Revisions to the original endpoints include adding a questionnaire to assess mood changes, and replacing blood samples with salivary hormone measurements of cortisol, alpha amylase, and melatonin. Normal study values will be entered for each outcome variable, so out-of range values will immediately alert investigators to potential problems. Completed b. Access database will be developed to monitor each volunteer and to record data from laboratory analyses and medical histories. Tracking system was in place. However, due to the resignation of the project coordinator only two days before the study began, after recruiting only 5 women, the study was then expanded to healthy postmenopausal women who normally exercised 3.5 hours/week. It was not possible to recruit 13 healthy postmenopausal women who had been treated for early breast cancer who normally exercised at least 3.5 hours/week. Our constraint was the South Carolina summer, which is hot and muggy, and the scheduled study day for the outside exercise was May 2 5 th. Our additional constraint was the necessity of completing the study before October 17 th, ruling out the possibility of postponing the study until the weather became cooler in the fall. a. Subjects were recruited primarily by the PI during the 2 days prior to the commencement of the study. This was the result of the unexpected resignation of the project manager, Wendy MacKenzie, 2 days before the commencement of the study.
Recruitment of healthy volunteers and selection of eligible subjects is estimated to take 3 months. a. A total of 26 healthy postmenopausal women were recruited. However, due to heavy rains on the afternoon of the first exercise session, 5 women did not come to the first session, and 2 others were determined to be premenopausal, rather than postmenopausal, and therefore were ineligible. A total of 19 healthy postmenopausal women participated in the study. There were no dropouts. Chronic stress (cortisol) levels were also 25% higher for women after an hour of treadmill walking indoors than after an hour of walking outdoors (p<0.027) (post indoors vs post outdoors). 3. Treadmill walking was also associated with a 67% increase in anger assessment, compared to a 50% decrease in angry feelings after an hour of outdoor walking, as a result, the indoor anger post measurements were significantly higher (p=0.037) than the post measurements of anger outdoors (post indoors versus post outdoors). Both frustration and worry were also higher indoors (p <0.02). 4. Positive emotions of feeling pleased, happy, delighted, and joyful were all higher after an hour of walking outdoors (p<0.05).
Our original hypothesis that the exercise environment is an important modulator of stress and mood responses is supported by our data. More research is needed in assessing what makes exercise pleasurable, as a pleasant experience would contribute to greater adherence to an exercise regime and to more favorable reduction in stress hormones. Studies of breast cancer risk and exercise have generally reported lower risk with regular exercise. The mechanisms of action are not well understood, and we propose that the specific environment in which exercise is done plays an important role in its anticarcinogenic effects. This could either be via a direct physiological response modification in stress hormones such as cortisol and norepinephrine and the antistress/antioxidant hormone melatonin, or indirectly via mood in which a pleasant exercise experience would lead to pleasure-associated improvements in immunity and greater adherence to an exercise regime. Little is known about the effects of exercise on healthy postmenopausal women. Most studies have focused on college students and elite athletes. In this study we examine the effects of exercise done either indoors in a university gym on a treadmill or outdoors, walking along a college campus. Twenty four postmenopausal women were recruited to walk for 1 hour at approximately 3 miles/hour rate first indoors and then outdoors. Half of the women had a history of having been treated for breast cancer. All women received brief physical exams before beginning exercise. Saliva samples and three brief qualitative stress questionnaires were used to estimate stress levels. Noise and light exposures in the two kinds of exercise environments were also measured as possible confounding variables. As the study is ongoing, results have not yet been analyzed, but will be available by the conference date. By describing exercise in different environments and its effects on different physiological systems, we will be able to make more precise on breast cancer risk reduction strategies. However, exercise is more than the repetitive contraction and relaxation of muscles. Most exercise physiology studies have focused on college students and elite athletes, and little is known about the effects of exercise on healthy postmenopausal women. We investigated the possibility that the environment in which the exercise takes place can impact physiological and psychological responses to exercise, and could be an important cofactor in explaining variation in the protective effects of exercise against breast cancer. Methods: 19 healthy postmenopausal women who normally exercised at least 3 hours/week were recruited for the study. We compared the effects of an hour of walking exercise done at a comfortable self-determined pace either indoors in a university gym on a treadmill, or outdoors, walking on the university campus. To simulate a normal gym atmosphere, we played similar heavy metal music at the same loudness in our gym lab as played in two other workout rooms in the same PE center. Mood changes were assessed by pre and post exercise questionnaires (Visual Analogue Scale-Anxiety, Visual Analogue Scale-Happiness, Positive Affect Scale and the Negative Affect Scale), blood pressure and pulse rate variations, and salivary hormone changes in chronic stress (salivary cortisol) and acute stress (norepinephrine, as indirectly measured by changes in salivary alpha amylase). Results: Although there was no change in acute stress (salivary alpha amylase) for women walking outdoors, there was a 36% increase for the women when they walked on treadmills (p=0.03). Chronic stress (cortisol) levels were also 25% higher for women after an hour of treadmill walking indoors than after an hour of walking outdoors (p=0.03). Treadmill walking was also associated with a 66% increase in anger assessment, compared to a 50% decrease in angry feelings after an hour of outdoor walking. The differences in post exercise anger was significantly different (p=O.0 1). Eighteen of the women preferred walking outdoors along the wooded paths over walking on treadmills in a gym setting. Conclusions: The exercise environment can be a significant factor in the stress response to exercise. More research is needed in assessing what makes exercise pleasurable, as a pleasant experience would contribute to greater adherence to an exercise regime and to more favorable reduction in stress hormones. Exercise physiology studies have focused primarily on individuals under the age of 50 years, and little is known about the effects of exercise on healthy postmenopausal women. In this study we compared the effects on both stress hormones and mood changes associated with walking for an hour outdoors and indoors. Methods: 19 healthy postmenopausal women who normally exercised at least 3 hours/week were recruited for the study. We compared the effects of an hour of walking exercise done at a comfortable self-determined pace either indoors in a university gym on a treadmill, or outdoors, walking on the university campus. To simulate a normal gym atmosphere, we played similar heavy metal music at the same loudness as music played in two public workout rooms in the same exercise facility. Mood changes were assessed by questionnaires and salivary hormone changes in chronic stress (salivary cortisol) and acute stress (norepinephrine, as indirectly measured by changes in salivary alpha amylase). Results: Subjects reported improved mood (pleased, delighted, happy, and joyful) after walking in both environments. However treadmill walking for an hour was associated with a 67% increase in self-reported anger, compared to a 50% decrease in angry feelings after an hour of outdoor walking (p=0.037). Stress hormone responses varied with environment. Alpha amylase was unchanged for women walking outdoors, but 42% higher for the women after walking on a treadmill (p=0.057). Cortisol levels were also 25% higher for women after an hour of treadmill walking indoors compared to outdoor walking (p<0.0 2 7 ). Conclusions: The exercise environment can be a significant factor in mood and stress hormone responses to exercise and these changes may contribute to understanding how exercise reduces cancer risk. Co-created a company to produce and sell seaweed-based moisturizer. Co-designed product, identified chemist and seaweed ingredients, co-designed label, wrote bylaws, filed incorporation paperwork, co-wrote advertising, co-designed business plan, codesigned packaging, identified packaging company, did order fulfillment, oversaw mail order advertising, kept accounts, and filed taxes and filed un-incorporation paperwork.
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